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TEE FAILU"?2.: OF I;ITl�.ATE o:-: J'ITEITE n: DEDJKING WAT.£..� TO AFFECT 
GR0�1TE OR £\.El-'RODUC'IIOK IN SWINE 
R. J. Emerick1 and ::t. W. Seerley 
Some sources of water for livestock have been found to contain relatively high 
levels of nitrate. Although levels of nitrate above 300 pprr;_ of nitrate nitrogen 
are known to eYist, they occur infrequently. The experiments reported herein were 
conducted to determine the effects of various levels of nitrate or nitrite in drink­
ing water on growing-finishing pigs, and gilts from weaning through gestation and 
lactation. Results obtained from the feeding of sodium nitrate at levels as high 
as 300 ppm of nitrate nitrogen in the drinking water of growing-finishing swine have 
been reported pnviously (Animal Science 1.:imeo Series 63-6). The level of nitrate 
in the drinking water was apparently w�thout effect on weight gains and general 
thriftiness. 
Effect of nitrite on growing-finishing pigs. Nitrite can be formed by the 
bacterial reduction of nitrate in an appropriate mediuni. An experiment was con­
ducted in wrdcJ; sodium nitrite was added to drinking water for pigs at levels 
equivalent to O, 25, 50 and 100 pprr. of nitrite nitrogen. Five pigs averaging 72 lb. 
and consisting of barrows and gilts were used in each treatment group. All groups 
were fed � libitum a corn, soybean meal, tankage ration with added minerals and 
vitamins calculated to contain 15.3% crude protein. When the pigs reached approxi­
rrately 110 lb., the protein content of the ration was adjusted to 12.5%. The pigs 
were housed on concrete floors and the treatment waters, which were prepared in 50 
gallon quantities, were available � libitum in 80 gallon reservoir type automatic 
waterers. Data concerning feedlot perforinance, methemoglobin values determined 
periodically, and liver vita.min A values determined at the termination of the 
experimental period are presented in table 1. 
Table 1. Effect of Nitrite in Drinking Water on Growing-Finishing Pigsa 
N°-2-N, ppm 
Av. daily gain, lb. 
b 
Feed per lb. gain, lb. 
Av. daily water/pig, lb.b 
Av. blood methemoglobin, 
Day - 16 
Day - 23 
Day - 76 
f!JD.• 
d JC; 
0 25 
1. 73 1.70 
3.37 3.44 
9.95 9.93 
.09 :t .Ole .10 + 
.06 :t .02 .04 ± 
.02 ± .02 .01 + -
50 100 
1.85 1.B4 
3.60 3.45 
10.72 10.43 
.01 .25 :t .02 .34 + 
.01 .40 :t .04 .47 + 
.01 .08 + .05 .17 + -
.04 
.10 
.01 
Av. liver vita.min A, mcg/f!JD.. 1 /.i..4 :t 2.5 14.8 + 1.2 15.5 ± 2.6 17.4 + 3.9 
a Five pigs were allotted on each treatment. Average initial weight was 72 lb • ... 
Data were collected during 69 days required for the pigs to attain an average 
weight approximating 200 lb. 
c Hean ± standard error. 
1 Gepartment of Station 3iocheIT�stry. 
10 
- 2 -
Although the highest methemoglobin values were observed in pigs fed the highest 
levels of nitrite, none of the values were sufficiently high to be of practical 
concern. Further, no adverse effect of the nitrite treatments on weight gains, 
feed efficiency or liver vitamin A values were observed. Water consumption was 
similar for all the treatment groups. 
Effect of nitrate on reduction in ilts. Sixteen weanling pure-
bred uroc, Hamps ire and or s ire gi s were used to s udy the effect of sodium 
nitrate in drinking water at a level equivalent to 300 ppm of nitrate nitrogen on 
growth and reproduction. Each of the control gilts (no nitrate) had a full-sib in 
the treated group. The nitrate treated group was on treatment continuously from 
weaning through lactation. The water was prepared in 50 gallon quantities and was 
fed !S!, libitum as described previously. Both groups were on alfalfa-brome pasture 
with supplemental concentrate for the entire period, except for approximately 3 
weeks in the farrowing quarters. Sows and litters were taken to pasture 2 weeks 
after parturition and the pigs were weaned at 6 weeks of age. Data from this experi­
ment are shown in table 2. 
Table 2. Effect of Nitrate in Drinking Water on Breeding Giltsa 
N03-N, ppm 0 300 
Number of gilts 8 8 
Av. daily gain, lb. 1.69a 1.75a 
Feed per lb. gain, lb. 3.22a 3.16a 
Number gilts farrowing 6 6 
Av. litter size, birth 8.33 9.50 
Av. pig birth weight 3.00
b 
3.05 
Av. litter size, weaning 7.00 7.33 
a Average initial weight of the gilts was 46 lb. Average daily gain and feed per 
lb. of gain were obtained during the initial 125 days of the experiment prior to 
breeding. Reproductive data were from one farrowing. 
b An average of five litters. Excludes one litter lost after farrowing due to 
mastitis. 
No adverse effect of the nitrate treatment on the gain, feed efficiency or 
general thriftiness of the gilts was observed. This is in agreement with the data 
reported for growing-finishing pigs. 
Six of the eight gilts in each treatment group conceived and farrowed litters. 
The reason two in each group failed to conceive was not determined. There appeared 
to be no adverse effect of the nitrate treatment on breeding, gestation or lacta­
tion as evidenced by the number of sows which conceived, the number of pigs farrowed 
per litter, the birth weight which averaged 3 lb. or better in each group, or the 
number of pigs weaned. 
No evidence was obtained in these experiments which would indicate that levels 
up to 300 ppm nitrate nitrogen or 100 ppm nitrite nitrogen in drinking water were 
harmful to swine under the conditions described. 
